Remittances have been rising fairly rapidly around the world and are the fastest growing source of foreign exchange earnings for developing countries. The empirical literature suggests that remittances can have both positive and negative influences on the growth and development of receiving states. However, the literature has been largely silent on the potential effects that these flows can have on economic volatility in the receiving country. This paper evaluates the impact of remittance flows on economic volatility in a panel of 95 countries over the period 1970 to 2005. The study reports that remittances can play a key role in mitigating the effect of adverse output shocks but exert no significant influence on consumption and investment volatility. Moreover, important differential impacts exist across the various county groupings.
1.

Introduction
One of the main predictions of traditional growth theory is that capital should flow from relatively rich to relatively poor countries, as the rate of return on capital is lower in countries with more capital per worker. While developed countries do supply 90 percent of outward foreign direct investment flows, most of these funds (between 58 and 78 percent) are absorbed by other high-income states. Many developing countries therefore rely on remittance inflows as a source of development finance.
Remittances, defined in a very broad sense as transfers of net worth from The empirical literature evaluating the impact of migrant remittances on the receiving country has identified a number of economic benefits that can be derived. Adams and Page (2005) utilise a database on 71 developing countries and panel data techniques to examine the relationship between remittances, inequality and poverty. The study finds that a 10 percent increase in per capita official international remittances will lead to a 3.5 percent decline in the share of people living in poverty. Similar results are reported by Acosta et al. (2008) for Latin America and the Caribbean, while Adams (1991) finds that once remittances are included in household income, the number of poor households decline by 9.8 percent. Edwards and Ureta (2003) examine the impact of remittances on household schooling decisions 2 All figures were taken from World Development Indicators Online.
in El Salvador. Using data from the 1997 National Household Survey, the authors find large and statistically significant effects of remittances on school attendance and retention, especially in poor rural areas. Haas (2006) also notes that remittance receiving households invest more in housing and agriculture, while Woodruff and Zenteno (2007) finds that remittances are also positively associated with investment levels and profits of microenterprises.
Amidst these positive effects, remittances may also disrupt economic patterns in the country. Amuedo-Dorantes and Pozo (2004) note that remittances are likely to reduce the range of goods a country exports, as the transfer of resources leads to an appreciation in the real exchange rate. The appreciation in the exchange rate can either impact on the labour supply decisions of individuals or on the demand for goods of certain industries.
Using data from 13 Latin American and Caribbean countries, the authors augment a model of the real exchange rate with workers' remittance inflows and found a positive link between remittances and the real exchange rate; every 1-percentage point increase in remittances per capita leads a 0.22 percent rise in the real exchange rate. Depending on the countries level of development remittances can overwhelm underdeveloped financial systems (Ahmed, 2000) . Kageyama (2008) also notes that remittances may also have unintended social implications such as disrupting family relations and creating a sense of relative deprivation in non-migrant communities.
The empirical literature therefore suggests that remittances can have both positive and negative effects on the growth and development of receiving states. However, the literature has been largely silent on the potential effects that these flows can have on economic volatility in the receiving country. There are several reasons to suspect that remittances might impact on economic volatility. If remittance flows do lead to an appreciation in the real exchange rate, this could result in a reduction in export growth as well as a jump in imports. The resultant effect on output is, however, indeterminate. In addition, large reversals in remittance flows can have significant impacts on capital formation, provided that these flows were being used to finance investment. Finally, much of the literature indicates that remittances often act as insurance; they tend to increase when the home country experiences an economic downturn and hence should play a critical role in reducing the vulnerability of individuals to adverse shocks (Rapoport and Docquier, 2005) .
Recently, Spatafora (2005) His results indicated that remittances were negative and significantly related to the volatility of aggregate output, consumption and investment in the full sample of countries as well as remittance-dependent economies. A shortcoming of the study was that it did not explicitly account for the differences in the country groupings. Moreover, the study failed to explain the implications of remittance volatility on economic instability. In fact, several researchers have consistently promoted the view that remittances are generally a stable source of foreign finance (Buch, Kuckulenz and Le Manchec, 2002; Rhata, 2003) . Conversely, Ghosh (2006) argues that if remittances are indeed sensitive to economic conditions in the receiving country, they cannot at the same time be highly stable. He further notes that the more remittances move counter-cyclically, the more they gain in potential volatility. As for investment-related remittances, Ghosh (2006) states that these could be highly volatile depending on the macro-economic situation, business prospects and the political climate in the host and home countries. Craigwell, Jackman and Moore (2008) assessed the impact remittance flows and remittance volatility has had on various measures of economic volatility in 20 small island developing states. Similar to Spatafora (2005) , their results suggest that in general, remittance flows have a stabilising influence on output and investment volatility. However, no direct link between remittances and consumption volatility was obtained.
As for remittance volatility, the authors report that fluctuations in remittances have a significant and positive effect on both investment and consumption volatility but no significant impact on output volatility.
This The rest of the paper is organised as follows. Section 2 provides some stylised facts on remittances, while Section 3 outlines the empirical methodology employed in the study. The empirical results are reported in Section 4 and some concluding remarks are given in Section 5.
Stylised Facts
The Both the IMF and World Bank define total remittances as the sum of worker's remittances, compensation of employees (the wage, salaries and other benefits earned by migrants who have lived abroad for less than one year) and migrant transfers (financial items that arise from the migration of individuals from one economy to another). All the other regions examined in Table 1 To evaluate the statistical strength of association between remittances and economic volatility for the sample of countries, the correlation ratios and pvalues are provided in Table 2 . In addition to output volatility, the table also adds consumption and investment volatility to the analysis. The correlation ratios provided in the table suggest that there exists a positive relationship between economic volatility and remittances as a percent of GDP as well as remittance volatility. The association between economic volatility and remittances as a percent of GDP, however, is insignificant at normal levels of testing. In contrast, both remittance indicators had a positive and statistically significant association with consumption and investment volatility among the sample of countries considered.
Empirical Methodology
Empirical Model
There are a number of other factors that might impact on economic volatility, such as uncertainty and external economic shocks. The exclusion of these variables from the simple bivariate analysis might mask the underlying relationship between the two variables under investigation. In this section, a simple model of economic volatility is augmented with the remittance indicators to further explore the findings obtained in the previous section. Formally, The control variables employed in the study include inflation (a proxy for monetary policy), government consumption (a proxy for fiscal policy), trade openness, financial openness, growth in GDP per capita, inflation volatility, World GDP growth volatility, economic diversification and the levels and change in the terms of trade.
Estimation
The coefficient estimates for the equations above are obtained using the panel fixed effects model with cross-section weights. The Hausman tests rejected the null hypothesis of no correlation between the random effects and the explanatory variables and a joint test of the significance of the fixedeffects was significant at the 1 percent level of testing while the White Test rejected the null of no heteroskedasticity. However volatility may be endogenously related to some of the explanatory variables, for example, remittances tend to be sensitive to economic conditions in the home country.
Therefore the authors also employ an instrumental variable estimation technique to explicitly account for simultaneity bias.
Countries are more likely to be concerned about volatility when growth has the potential to become negative: volatility that results in GDP growth varying between 3 and 5 percent per annum is likely to be less problematic than when growth varies between -1 and 1 percent. As a result, Mobarak (2005) generates an indicator of whether growth changed sign (from positive to negative or vice versa) and interacts this with the volatility indicator. A similar measure is adopted in this study.
Data
The database employed in this study contains cross-sectional time- 
4.
Results
In this section, the results of the basic econometric regression relating economic volatility and remittances are reported. These are presented to evaluate whether the model specification gives a reasonable representation of volatility in the full sample of countries as well as different country groupings. The basic regression estimates are provided in Tables 3, 4 and 5 for output, consumption and investment volatility respectively.
Looking first at the results for output volatility (Table 3) To this end, the relationship between remittances and consumption volatility is investigated. As for the link between remittances and consumption, a large body of micro-level studies have implied that remittances are primarily used for consumption purposes (Chandavarkar, 1980; Stark and Levhari, 1982 and De Bruyn, 2006) . According to Spatafora (2005) , remittances help to loosen the budget constraints of their recipients, allowing them to increase their expenditure. Moreover, if economic downturns prompt workers to remit larger sums to family members, remittances may smooth consumption. In contrast, the estimated regression here, which employs consumption volatility as the dependent variable ( Table 4 ), indicates that there is no direct association between consumption instability and remittances or remittance volatility in the full sample of countries. There is, however, some degree of disparity in the country groupings. In the South Asia region, the findings suggest that an increase in the remittances to GDP ratio reduces the volatility of aggregate consumption. Conversely, in the Middle East and North Africa and High-income countries, both remittances and remittance volatility deepens consumption fluctuations.
Turning now to investment volatility (Table 5) , both remittances and remittance volatility have an insignificant impact on investment instability.
However, an evaluation of the country groupings reveals that in East Asia and the Pacific, Latin America and the Caribbean, Sub-Saharan Africa and High-income countries, the presence remittances does influence investment decisions. Previously, in Table 4 , the estimated regression indicated that remittances have no impact on consumption volatility in East Asia and the Pacific, Latin America and the Caribbean and Sub-Saharan Africa countries.
The significant relation to investment volatility therefore provides some evidence that remittances to these regions are being used less on consumption and more on investment goods.
Moreover, important differential impacts exist among the regions: in East Asia and Pacific, SubSaharan Africa and High-income countries the presence of remittances tends to enhance investment instability while in the Latin America and the Caribbean region, remittances are associated with reduced investment fluctuations.
Robustness of Results
The results presented in the previous section suggest that the effects of remittances differ depending on the economic activity in the country under consideration. However, these results may be influenced by the estimation approach employed. To evaluate whether the results change significantly in response to this criticism, Table 6 presents the findings of re-estimating the economic volatility equations for the full sample of countries allowing for any potential model misspecifications.
Both the theoretical and empirical literature reveals that remittances do respond to cyclical changes in economic activity. In fact, remittances tend to have counter-cyclical effects; the flows tend to increase when the recipient country experiences a downturn in economic activity. To account for this, the dependent variable is interacted with a dummy variable that takes a value of 1 if there is a change in the sign of growth during the year, and zero otherwise. The coefficient estimates are presented in Table 6 . The results are generally similar to those obtained earlier, the exception being that remittance volatility does not have a statistically significant impact on output volatility.
As previously indicated, there may be a simultaneous relationship between remittances and economic activity. If this is indeed the case, one should employ an instrumental variables approach to estimate the econometric equation, to explicitly account for this simultaneity bias. 
Conclusions
Workers (2) ***, ** and * indicates significance at the 1, 5 and 10 percent levels of testing, respectively. (2) ***, ** and * indicates significance at the 1, 5 and 10 percent levels of testing, respectively. 
Coverage
This appendix provides further details on the data sources and countries included in each regional grouping outlined in the study.
Data Sources
The 
Sample Composition and Data Coverage
Middle to Low Income Countries
East Asia and the Pacific: Cambodia (1992 , Fiji (1979 Fiji ( -2005 , Indonesia , Kiribati (1985 Kiribati ( -1994 , Loa PDR (1984 -1999 ), Malaysia (1975 -2003 , Mongolia (1998 Mongolia ( -2005 , Philippines (1977 Philippines ( -2005 , Samoa (1977 Samoa ( -1999 , Tonga (1975 Tonga ( -1977 1982 -1993 and Vanuatu (1982 Vanuatu ( -2005 .
